Gene therapy using p21WAF-1/Cip-1 to modulate wound healing after glaucoma trabeculectomy surgery in a primate model of ocular hypertension.
Glaucoma is a common eye disease associated with elevated intraocular pressure (IOP). Lowering IOP is the only acceptable therapy for glaucoma and slows progression of the disease. Filtration surgery, which introduces a guarded ostomy through the sclera into the anterior chamber of the eye to allow the escape of aqueous humor, is the most reliable method for effective IOP lowering. Success of this surgery is limited by scarring of the ostomy, so this procedure is often accompanied by the use of antimetabolites, such as mitomycin C (MMC), to block the wound healing response. Although effective in preventing scarring, antimetabolites also yield unwanted side effects, such as hypotony and tissue degeneration due to cellular destruction. This study presents an alternative to antimetabolites by using gene therapy to introduce the human gene for p21(WAF-1/cip-1) (p21) to cause cell cycle arrest of surrounding cells rather than their destruction. In this procedure, p21 was delivered using a recombinant adenovirus to ocular hypertensive monkey eyes. These eyes then underwent filtration surgery. Results show that eyes treated with p21 exhibited open surgical ostomies by both functional and histological criteria, and did not display any side effects seen in control animals that were treated with MMC.